have been there. This is not merely waste labour, for it is also among those women and girls (shell-cleaners) that the highest incidence of the jaundiced cases are seen. This effect is not due to the dust breathed in the air: you can get a dust, and you can get bits chipped off and trodden down on the floor, but it is mostly below the level of the mouth as it is a heavy dust: it is getting it on the hands which is the source of the mischief. There is no exhaust system of ventilation which will adequately prevent the T.N.T. dust from getting about;' but if you can point out clearly the rationale of the disease to the workers and their overseers, and get them to avoid spilling the stuff, and if you can invent a process to ensure that the dust does not get on to the shells, and so on to the workers' hands, and if you make it a matter of a penalty if the material is spilt about the floors and benches, we shall, to a great extent, have solved the problem, and have prevented, in large measure, both the occurrence of explosions and the incidence of this sickness, both of which we all deplore. ' The amount of dust in the air of the T.N.T. workshops has been actually determined in two factories and found to be excessively small and quite inadequate to account for the illnesses.
Dr. BERNARD H. SPILSBURY.
This communication is mainly a summary of the results of the naked eye and microscopical examination of material obtained from fatal cases of poisoning by tetrachlorethane, di-nitro-benzene, and trinitro-toluene. In many of these cases putrefaction, which is rapid, was advanced when the investigations were made, owing to the delay incident to a Coroner's inquiry; the study of the detailed changes has. been rendered more difficult, and the specimens which I am showing have suffered from this cause.
The effects of these three poisons are comparable in that the most, marked changes are found in the liver, these consisting essentially in a fatty degeneration of the liver cells, followed by necrosis and disintegration of all the cells in large areas. In many cases no healthy tissue is found; the necrotic areas are distributed irregularly and may form the bulk of the organ; where large groups of lobules are completely destroyed it is not easy to determine in what part of the lobule the changes have commenced. These poisons also produce a varying degree of fatty degeneration in the kidneys and generally in the heart muscle.
The cases of tetrachlorethane poisoning are five in numnber. In all there was a great reduction in size of the liver, which in one case weighed only 17 oz. Four of the cases were in young women; the disease ran a rapid course and the changes in the liver were almnost confined to large areas of complete disintegration with fatty degeneration in the remaining liver tissue; in areas where destruction was incomplete the peripheral zone of the lobules showed less advanced changes; some of the specimens showed a round-celled infiltration of the necrotic areas, but no fibrosis was found. No attempt at hypertrophy of the remaining liver tissue could be recognized. The fifth case was that of a man in whom the disease ran a longer course and who died seven weeks after the first appearance of jaundice. The liver showed less reduction in size and weighed 311 oz. The areas of necrosis in the liver were very extensive, and replacement fibrosis was pronounced, the only remains of the liver tissue in these areas being a little fatty debris. But in this case the remaining liver tissue showed very active processes of hypertrophy, these areas forming rounded projections on the surface of the organ. No fatty changes were found in these areas, but an accumulation of bile pigment in the cells and distension of the bile capillaries, owing to obstruction in the larger ducts. In this case the active toxic process appeared to have ended, and the fatal result was due to the contraction of the newly formed connective tissue.
A series of investigations were made by Dr. Willcox and myself in order to determine which constituent of the varnish, to which .the illness of these persons was attributed, was the toxic one. We found that rats, killed after exposure for one week to the vapour of tetrachlorethane, showed a distinct fatty degeneration of the liver cells, especially in the central zones of the lobules, the changes being comparable to those seen in the liver in fatal cases of delayed chloroform poisoning. The degeneration had not progressed to necrosis, and the animals at the time of their death did not appear to be seriously ill. There was some fatty degeneration in the kidneys and heart muscle of these animals.
I have examined the liver and kidneys from one fatal case of poisoning by di-nitro-benzene. The liver was of normal size, deeply bile-stained, and showed a coarse form of multilobular cirrhosis rather irregularly distributed. The newly formed connective tissue included many round cells and large numbers of apparent bile ducts, which were probably the atrophic remains of liver parenchyma. The remaining liver tissue showed active hypertrophic processes with areas of atrophy and necrosis only where they were subjected to the compression of the fibrous tissue. No fatty changes were found in the organ, which resembled the liver in the last case of tetrachlorethane poisoning. No fatty degeneration was found in the kidneys.
Lastly, I have investigated seven fatal cases of poisoning by trinitro-toluene. All these were in women, aged from 19 to 45. In all the cases there was a considerable reduction in size of the liver, the weight of which varied between 21 and 36 oz. In all but one of the cases the organs showed irregular, but very extensive, areas of destruction of tissue, these areas being dark red in colour and fairly firm, in contrast with pale, sometimes yellow, soft nodules in which the remains of the liver tissue were found. The red areas consisted of round-celled infiltration, with commencing fibrosis in some cases, dilated bloodvessels, and fatty debris of the disintegrated cells or shrunken fatty and bile-stained cells, and, occasionally, the peripheral zones of the liver lobules, all the cells showing advanced degenerative changes. In the yellow areas fatty degeneration of the liver cells was always present and in most of the cases was advanced, especially in the central zones of the lobules; bile-staining of the cells and dilatation of bile-capillaries could be recognized in some of the cases; there was also evidence of a preceding hypertrophy of the liver cells. In the seventh case the liver did not show the sharp colour contrast between the red and pale areas, but had a uniform deep red colour at the right extremity and faded gradually into a yellow colour in the left lobe; the microscopical changes were essentially the same as in the other changes though the distribution was more uniform. This liver was the heaviest in the series.
In all of these cases there was advanced fatty degeneration in the kidneys, even the cells of Bowman's capsules exhibiting the change in some of the cases. There was also fatty degeneration of the heart muscle. All the cases showed some jaundice, in all of them petechie and larger hemorrhages were found, especially in the serous membranes, but also in the endocardium, and in some of the cases in the skin. In three of the cases there was also chronic gastritis.
